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Gates  Rock  and  Ore  Breaker 

THE  HISTORY  of  liie  Gates  Gyraton-  Breaker  for  rock  and  ore  begin?  \\-ith  the 
introduction  of  the  gyraior  principle  into  rock  breaking.  Prior  to  that  time  the 
jaw  crusher  was  the  only  type  of  machine  known  for  reducing  rock.  Now  the 
jaw  crusher  is  used  only  where  small  amounts  of  material  are  to  be  handled  and  the 
gyrator}-  breaker  has  almost  entirely  supplanted  it  as  the  standard  tj^pe  of  hea\y  crushing 
machine  for  handling  large  quantities  of  rock  or  one.  The  introduction  of  the  gyrator>' 
breaker  marks  the  beginning  of  the  greater  de\"elopment  that  has  taken  place  in  the  use 
of  crushed  stone  for  road  building,  concrete  making  and  ballasting,  and  the  great  increase 
in  the  amount  of  ore  produced.  This  has  been  brought  about  by  the  large  sa\-ing  in  cost 
of  breaking  when  the  g\Tator\-  breaker  is  used. 

Allis-Chalmers  Manufacturing  Company,  or  the  Gates  Iron  Works  which  it  absorbed, 
was  the  first  manufacturer  to  build  g\Tator\-  breakers  and  it  has  steadily  develop^ 
this  t\i>e  of  apparatus  to  meet  the  needs  of  the  quarrj-man  and  miner.  Over  7,000 
Gates  Breakers  have  been  sold  and  these  are  in  use  in  all  parts  of  the  world.  That  they 
are  gixHng  absolute  satisfaction  is  evidenced  by  the  constant  receipt  of  new  orders  from 
old  customers  who  are  increasing  the  capacity  of  their  plants.^  The  Gates  Breakers 
first  built  by  the  Company  were  of  much  larger  capacity  than  the  jaw  crushers  which 
they  supplanted  and  were  adequate  to  the  demands  made  upon  them,  but  their  unqualified 
success  led  to  such  an  increase  in  the  use  of  rock  breakers  that  there  came  a  need  for 
breakers  ha\Tng  capacities  far  be\*ond  those  of  the  earlier  t\-pes. 

The  following  pages  illustrate  and  describe  the  latest  machine  designated  as  the 
Style  "R"  Breaker  to  distinguish  it  from  the  other  t\-pes.  This  machine  embodies 
the  experience  of  years  of  building  and  observation.  Each  part  has  been  carefully 
studied  and  where  forms  used  in  the  eariier  breakers  have  proved  satisfactor>%  they 
have  been  embodied  in  the  new  design.  WTiere  changes  have  been  made,  the  parts 
have  been  tested  by  several  years  of  ser\-ice  and  have  proved  their  fitness. 

The  Stjde  *'K"  Gates  Breaker  is  adapted  to  reduce  ail  kinds  of  rock  under  all 
conditions.  It  has  a  greater  capacit}"  than  any  other  breaker  made  and  is  not  liable 
to  dog  in  feeding.  It  is  stronger,  runs  more  smoothly,  and  consumes  less  f»ower  per 
ton  of  rock  broken  than  other  breaker  ever  built.  It  is  more  convenient  to  operate  and 
the  cost  of  its  maintenance  is  reduced  to  the  lowest  possible  limit. 

The  first  of  these  machines  was  put  into  0|>eration  eleven  years  ago  and  since  then 
thousands  have  been  sold.     It  is  not  an  experiment,  as  no  radical  changes  have  been 
made,  but  ever\-  detail,  where  improvei»"ent  ^as  pjos-ib'      has  '^-^'    redesigned  to  ni- 
Tie  St>-le  "K"  siiper'or  to  i     -         -^h-  "  -•    "  T.  tir^oniais  f- 
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STYLE      •'  K"      GATES      BREAKER 


Plate  6SSo 


Style  "K"  Left-Hand,  Right  Angle  Driven  Gates  Rock  and  Ore  Breaker 

i^Front  View) 
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Gates  Rock  and  Ore  Breaker 

THE  HISTORY  of  the  Gates  Gyratory  Breaker  for  rock  and  ore  begins  with  the 
introduction  of  the  gyrator  principle  into  rock  breaking.  Prior  to  that  time  the 
jaw  crusher  was  the  only  type  of  machine  known  for  reducing  rock.  Now  the 
jaw  crusher  is  used  only  where  small  amounts  of  material  arc  to  be  handled  and  the 
gyratory  breaker  has  almost  entirely  supplanted  it  as  the  standard  type  of  heavy  crushing 
machine  for  handling  large  quantities  of  rock  or  ore.  The  introduction  of  the  gyratory 
breaker  marks  the  beginning  of  the  greater  development  that  has  taken  place  in  the  use 
of  crushed  stone  for  road  building,  concrete  making  and  ballasting,  and  the  great  increase 
in  the  amount  of  ore  produced.  This  has  been  brought  'about  by  the  large  saving  in  cost 
of  breaking  when  the  gyratory  breaker  is  used. 

Allis-Chalmers  Manufacturing  Company,  or  the  Gates  Iron  Works  which  it  absorbed, 
was  the  first  manufacturer  to  build  gyratory  breakers  and  it  has  steadily  dcvx'lopcd 
this  type  of  apparatus  to  meet  the  needs  of  the  quarryman  and  miner.  Over  7,000 
Gates  Breakers  have  been  sold  and  these  are  in  use  in  all  parts  of  the  world.  That  they 
are  giving  absolute  satisfaction  is  evidenced  by  the  constant  receipt  of  new  orders  from 
old  customers  who  are  increasing  the  capacity  of  their  plants.  The  Gates  Breakers 
first  built  by  the  Company  were  of  much  larger  capacity  than  the  jaw  crushers  which 
they  supplanted  and  were  adequate  to  the  demands  made  upon  them,  but  their  unqualified 
success  led  to  such  an  increase  in  the  use  of  rock  breakers  that  there  came  a  need  for 
breakers  having  capacities  far  beyond  those  of  the  earlier  types. 

The  following  pages  illustrate  and  describe  the  latest  machine  designated  as  the 
Style  "K"  Breaker  to  distinguish  it  from  the  other  types.  This  machine  embodies 
the  experience  of  years  of  building  and  observation.  Each  part  has  been  carefully 
studied  and  where  forms  used  in  the  earlier  breakers  have  proved  satisfactory,  they 
have  been  embodied  in  the  new  design.  Where  changes  have  been  made,  the  parts 
have  been  tested  by  several  years  of  service  and  have  proved  their  fitness. 

The  Style  "K"  Gates  Breaker  is  adapted  to  reduce  all  kinds  of  rock  under  all 
conditions.  It  has  a  greater  capacity  than  any  other  breaker  made  and  is  not  liable 
to  clog  in  feeding.  It  is  stronger,  runs  more  smoothly,  and  consumes  less  power  per 
ton  of  rock  broken  than  other  breaker  ever  built.  It  is  more  convenient  to  operate  and 
the  cost  of  its  maintenance  is  reduced  to  the  lowest  possible  limit. 

The  first  of  these  machines  was  put  into  operation  eleven  years  ago  and  since  then 
thousands  have  been  sold.     It  is  not  an  experiment,  as  no  radical  changes  have  been 
made,  but  every  detail,  where  improverrent  -"'as  pos^ib'      has  '^'^f^'    redesigned  to  m^ 
the  Style  "K"  super'or  to  i     '         :hi  "  --    '  Tj  timonials  f: 
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STYLE      " K"      GATES      BREAKER 


Plate  688.5 


Style  "K"  Left-Hand,  Right  Angle  Driven  Gates  Rock  and  Ore  Breaker 

(Front  View) 
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GENERAL  DESCRIPTION 

The  heavy  outer  shell  of  the  Gates  Breaker  is  somewhat  like  an  hour-glass  in  shape. 
It  is  open  at  the  top  for  receiving  rock  and  has  a  spout  inclined  from  one  side  of  its  lower 
lobe  for  discharging.  From  just  below  the  mouth  down  to  the  place  of  the  smallest 
diameter  is  the  throat  of  the  machine,  where  the  actual  rock  breaking  is  accomplished. 

The  main  shaft,  suspended  from  great  spider  arms  that  span  the  top  of  the  opening, 
passes  through  the  throat  and  has  keyed  to  it  at  that  point  a  massive  conelike  head, 
free  to  move  within  the  throat  walls,  which  are  reinforced  for  wear. 

The  action  of  the  head  is  somewhat  peculiar,  as  it  has  a  circular  and  rolling  movement, 
and  approaches  sucessively  every  point  of  the  interior  of  the  throat.  This  is  accomplished 
by  causing  a  movement  of  the  lower  end  of  the  axis  of  the  shaft  around  a  small  circle, 
the  universal  character  of  the  spider  journal  at  the  top  making  this  possible;  consequently 
the  axis  of  the  main  shaft  is  always  slightly  inclined  to  the  true  vertical  axis  of  the  machine. 
This  action  results  in  a  continuous  breaking  of  material  which  then  drops  through  at  the 
point  of  the  throat  from  which  the  head  is  most  distant.  The  concave  shape  of  the 
throat  permits  the  material  to  be  in  contact  only  at  its  edges.  This  results  in  a  clear 
break  of  the  rock  rather  than  crushing,  so  that  the  product  is  nearly  cubical  in  form. 
The  broken  material  falls  on  to  an  inclined  diaphragm  which  protects  the  eccentric  and 
gear.     Passing  over  the  diaphragm,  it  discharges  at  the  spout  by  gravity. 

The  lower  end  of  the  shaft  passes  through  a  sleeve  which  is  bored  off  center  one-half 
the  required  gyration.  The  shaft  is  driven  by  a  gear  on  the  sleeve  which  receives  its 
power  through  the  band  wheel. 

The  main  shaft  is  adjustable  and  can  be  raised  or  lowered  to  regulate  the  size  of 
the  opening  between  concaves  and  head.  This  provides  for  altering  the  size  of  the 
product  or  for  taking  up  the  wear  and  keeping  the  product  uniform. 


RIGHT  ANGLE  DRIVEN  GATES  BREAKERS 

Style  "K"  Breakers  are  so  constructed  as  to  permit  of  their  being  driven  at  right 
angles  to  the  discharge  opening  of  the  machine  when  this  is  necessary  or  desirable,  as 
may  be  seen  by  the  illustrations  on  pages  3  and  5. 

The    advantages    derived    from   this    improvement   are    numerous.     Where    a   very 
compact  arrangement  of  the  machinery  in  a  plant  is  desired  and  where  more  than  one 
breaker  discharges  into  one  elevator,   the  desirability  of  the  arrangement  is  obvious 
Tt  does  away  with  bevel  gears,  special  countershafts     rd  other  transmitting  mac^ 
■  permits,  in  many  cases,  c^  th*"  macl.'i'"   ~  '       ^e^         'irect  frc      the 
e  -'    '^'-      The  elimir   tior       c       )lica.  d  ..xssi.  .iiner>      ill, 

;  "  as     'el'         ''.  the         'omy  of  opt  ^"S  ^^irge 


s  r  Y  L  E 


K"       GATES      BREAKER 


MAIX  SHAFT  AXD  ADJUSTMENT 

The  main  shaft  of  the  Style  "K"  Breaker  is  made  heavier  and  considerably  stronger 
than  m  the  earlier  styles,  and  is  suspended  from  the  top  instead  of  being  supported  from 
the  bottom  as  in  Style  "D."  This  provides  for  a  greater  range  of  adjustment  for  the 
head,  thus  increasing  the  wearing  longevity  of  the  head  and  concaves  of  nearly  100  per 
cent.  The  adjus^ting  is  done  at  the  top  instead  of  at  the  bottom,  which  is  a  great  conven- 
ience.    Plate  4872,  on  page  10,  shows  the  suspension  device  drawn  to  a  large  scale. 

The  shaft  is  suspended  by  means  of  a  bushing  which  is  slipped  over  the  upper  end 
of  the   shaft   and   has   a   projecting  flange  that  rests  on   a   bushing  in   the  spider  hub. 


Plate  102S2 


Style  of  Suspension  for  Large  Breakers. 
(Patented) 

Construction  used  on  Breakers  above  Xo.  7]/ 
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This  shaft  bushing  is  held  in  place  on  the  shaft  by  a  nut  formed  in  two  parts  and 
clamped  together  by  two  bolts  which  secure  it  to  the  threaded  upper  end  of  the  shaft; 
the  lower  side  of  the  nut  rests  on  the  upper  part  of  the  shaft  bushing.  The  top  of  the 
spider  bushing  and  the  lower  part  of  the  flange  on  the  shaft  bushing  are  machined  in 
the  form  of  a  portion  of  a  sphere,  whose  center  is  the  fulcrum  point  of  the  suspension. 
This  makes  an  absolutely  correct  suspension,  as  the  weight  of  the  shaft  is  carried  on 
practically  the  entire  surface  of  the  flange  at  all  times.  This  method  of  suspension 
greatly  facilitates  proper  oiling  of  the  bearing.  The  well,  formed  by  the  portion  of  the 
spider  above  the  bushing,  may  be  filled  with  oil,  thus  keeping  the  suspension  bearing 
constantly  flooded  without  any  leakage  or  appreciable  loss.  Oil  may  be  introduced 
through  a  hole  in  the  dust  cap  and  the  dust  cap  need  not  be  removed  except  when 
making  adjustments. 


BOTTOM  PLATE 

The  bottom  plate  is  a  simple  and  strong  casting  easily  removable  so  that  the  gear 
and  eccentric  can  be  taken  out.  Large  oil  passages  are  cast  in  the  hub  for  the  rapid 
and  free  circulation  of  oil  for  the  eccentric  bearing.  Arrangements  are  also  provided 
for  draining  the  oil  chambers  and  for  conducting  the  oil  that  overflows  to  receptacles. 
A  pump  is  furnished  to  force  the  fresh  oil  into  the  passages.  To  insure  that  they 
shall  be  full  before  starting  the  machine,  pumping  should  be  continued  until  oil  overflows 
from  the  rim  around  the  hub  into  the  drain.  As  the  overflow  level  is  some  distance 
above  the  brass  wearing  ring,  all  bearing  surfaces  are  continually  submerged  in  oil  so 
long  as  the  overflow  is  kept  up. 

Oil  circulation  is  induced  by  the  capillary  attraction  for  the  oil  of  both  the  eccentric 
and  the  main  shaft  journals.  Two  large  oil  holes  are  cast  in  the  top  of  the  eccentric 
to  allow  the  oil  that  rises  from  the  main  shaft  journal  to  flow  through  them  back  to  the 
reservoir  underneath  the  shaft.  The  oil  coming  up  the  eccentric  journal  must  pass  the 
brass  wearing  ring  and,  in  so  doing,  thoroughly  flushes  it  before  it  reaches  the  passages 
to  the  reservoir.  Because  of  these  provisions,  and  also  because  of  the  large  bearing 
surfaces  and  the  high  quality  of  the  babbitt  metal  used,  the  eccentric  works  under  most 
favorable  conditions  for  continuous  service  in  spite  of  the  hard  labor  demanded  of  it. 
It  will  invariably  run  cool  if  a  little  fresh  oil  be  added  two  or  three  times  a  day  to 
replace  that  worn  out. 

The  simplicity  and  efficacy  of  this  oiling  device  accounts  for  the  unqualified  success 
of  the  thousands  of  machines  that  are  fitted  with  it. 

bevel  gear  may  be  run  in  oil  but,  in  any  eA'ent,  the  teeth  sh      '  ' 
special  provision  has  been  made  for  the  oiling  independen 
ystem. 
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CONCA\ES 


Special  chilled  iron  is  used  for  the  concaves  for  ordinary  work  and  manganese 
steel  for  hard  rock.  The  steel  concaves  are  paneled  out  on  the  back  so  as  to  reduce 
to  a  minimum  the  wastage  of  the  metal.  As  the  upper  ends  of  the  concaves  are  not 
subjected  to  as  severe  service  as  the  lower  ends,  all  sizes  of  machines  can  be  furnished, 
If  the  purchaser  so  desires  and  specifies,  with  sectional  concaves  so  that  the  upper  and 
heavier  part  need  be  replaced  less  often,  which  makes  a  material  saving  in  repairs.  A 
cast  iron  ring  is  used  to  support  the  concaves  and  if,  through  carelessness,  the  ring  is 
worn  away  it  can  be  readily  replaced.  In  all  other  breakers  the  concaves  are  set  on 
top  of  the  bottom  shell  and  it  becomes  troublesome  to  reset  them  when  the  shell  is  worn. 
The  lower  ends  of  the  concaves  are  beveled  to  reinforce  the  crushing  point.  This 
insures  a  uniform  product  and  increases  the  life  of  the  concaves. 


COUNTERSHAFT 

The  countershaft  of  the  Style  "K"  Breaker  is  liberal  in  diameter  and  will  not  deflect 
under  the  strains  coming  upon  it.  It  is  supplied  with  an  outboard  bearing  which  takes 
the  pull  of  the  belt  when  the  drive  is  not  ideal.  Although  not  needed  in  all  cases,  this 
bearing  is  included  with  each  machine  to  guard  against  possible  trouble.  The  bearing  is 
dust-proof  and  will  not  leak  oil.  A  large  reservoir  is  cast  under  the  journals  and  the  oil 
is  lifted  from  this  by  two  chains.  It  is  then  spread  along  the  top  of  the  shaft,  thoroughly 
lubricating  it,  and  is  finally  spouted  to  the  settling  chamber  through  a  passage  in  the 
bottom  of  the  bearing. 


OIL  BONNET  AND  DUST  RING 

The  dust  ring  is  made  in  halves  which  are  bolted  together.  It  can  be  replaced 
without  dismantling  the  machine.  This  ring  keeps  practically  all  dust  from  the  gear 
chamber  but,  on  account  of  slight  wear,  some  dirt  will  find  its  way  down  the  shaft. 
In  order  to  prevent  this  from  getting  into  the  eccentric  journal,  an  oil  bonnet  is  used. 
This  is  also  made  in  halves  and  rests  on  top  of  the  eccentric.  A  collar  shrunk  upon  the 
main  shaft  directly  over  the  bonnet  deflects  dust  and  grit  from  the  joint  between  the 
shaft  and  bonnet.  The  bonnet  is  free  to  rotate  either  with  the  eccentric  or  with  the 
shaft  and,  as  its  relative  position  on  the  eccentric  is  not  changed,  the  wear  is  very  slight. 

Before  starting  the  breaker  a  little  oil  should  be  run  down  the  hole  communicating 
with  the  top  of  the  eccentric.  The  object  of  this  is  to  oil  or  coat  the  upper  end  of  the 
shaft  journal  and  thereby  assist  the  circulation  while  the  oil  is  warming  up. 

The  improvement  made  on  these  parts  of  the  breaker  add  lor  -i  tb-^ 

•hine,  ^      '  '   .  ejecting  a  marked  saving  !n  oil. 
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ECCENTRIC  AND  BEVEL  GEAR 

In  this  latest  style  of  breaker  the  eccentric  has  been  strengthened  and  the  bearing 
surfaces  have  been  increased.  The  pressure  is  resisted  by  linings  of  special  babbitt 
metal.  It  took  years  of  careful  study  and  observation  to  determine  the  proper  compo- 
sition for  this,  because  the  conditions  under  which  this  bearing  operates  are  peculiar. 

The  weight  of  the  eccentric  and  gear  is  carried  on  a  brass  wearing  ring  and  the  gear 
is  fastened  to  the  eccentric  by  means  of  rivets,  the  same  as  in  previous  styles.  This 
construction  was  so  successful  that  no  alterations  were  required. 

The  gear  is  extra  large  and  the  teeth  are  shaped  so  that  slight  variations  in  their 
meshing,  due  to  wear  of  bearings,  will  not  affect  its  proper  running  with  the  pinion. 


HEAD 

The  crushing  head  is  bored  full  length  to  fit  the  shaft  and  is  kept  from  turning  by 
zinc  keys.  Zinc  is  used  for  keys  instead  of  steel  as  in  other  makes  of  breakers,  owing 
to  the  fact  that  zinc  will  not  rust  and  because  no  skill  is  required  to  fit  in  place  keys 
made  of  this  metal,  as  it  is  melted  and  poured  in  the  keyseats.  The  head  is  held  down 
on  the  shaft  by  ring  nuts.  For  ordinary  limestone  and  soft  rock  breaking,  the  head  is 
made  of  special  chilled  iron.  For  breaking  granite,  trap  rock  and  other  very  hard 
materials,  the  head  is  required  to  be  of  extra  strength  and  hardness.  Heads  or  mantles 
of  manganese  steel  are  used  for  this  work. 

Owing  to  the  higher  price  of  manganese  steel  over  that  of  chilled  iron  and  also  to 
overcome  difficulties  due  to  the  expansion  of  manganese  steel  metal  when  the  heads  are 
subjected  to  severe  service,  it  has  been  found  more  economical  and  practical  to  use  the 
patented  gunlock  mantle  shown  on  page  15,  Plate  1624,  instead  of  a  solid  manganese 
steel  head.     A  brief  description  of  this  mantle  follows. 

The  core  or  head  center  is  fastened  to  the  shaft  in  a  manner  similar  to  that  used 
for  the  solid  chilled  iron  head.  It  is  made  of  cast  iron  and  the  lower  edge  is  fashioned 
into  two  double  spirals,  the  highest  points  of  which  run  into  two  slots  in  the  sides  of 
the  core.  The  mantle  is  made  of  manganese  steel  and  is  fitted  with  two  lugs  at  its 
lower  end.  The  inside  of  the  mantle  is  machined  to  perfectly  fit  the  head  center  so 
that  it  can  turn  upon  it.  After  the  mantle  is  slipped  over  the  core,  with  the  lugs  passing 
through  the  slots,  it  is  twisted  slightly  to  make  the  lugs  engage  the  spiral  surfaces  and 
thus  draw  the  mantle  firmly  down  on  the  head  center.  Any  looseness  of  the  mantle 
which  develops  as  a  result  of  the  expansion  and  strainings  of  the  metal  is  immediately 
and  automatically  taken  up  by  the  creeping  of  the  shell  on  the  core.  The  spirals  are 
made  with  right  and  left  threads,  so  that  the  breaker  can  be  run  in  either  direction. 
The  invention  of  this  device  has  solved  one  of  the  hardest  problems  found  in  reducing 
tough  and  hard  rock. 
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Plate  6884 


Style  "K"  Left-Hand,  Right  Angle  Driven  Gates  Rock  and  Ore  Breaker 

(Rear  View) 
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STYLE      " K"       GATES      BREAKER 

of  the  Style  "K"  Breaker.  The  hopper  is  so  designed  that  its  lower  edge  rests  directly 
on  the  top  of  the  shell  near  the  upper  ends  of  the  concaves.  Instead  of  the  stone  having 
to  go  through  a  rim  on  the  spider,  as  in  other  styles  of  breakers,  it  spouts  directly  from  the 
hopper  into  the  opening  between  the  head  and  the  concaves.  This  arrangement  enhances 
the  feeding  capacity  of  the  machine  materially,  because  breaking  takes  place  at  the 
very  top  of  the  opening  and  the  tendency  to  clog  is  overcome.  There  is  no  motion  of  the 
rock  at  the  mouths  of  other  types  of  gyratory  breakers  and,  if  choked,  the  rock  must  either 
be  lifted  out  of  the  deep  opening  or  else  broken  with  sledges.  The  height  of  the  breaker 
from  the  foundation  to  the  feeding  floor  is  reduced  somewhat  by  setting  the  hopper 
directly  on  the  top  of  the  shell. 


TOP  SHELL 


The  top  shell  of  the  Style  "K"  Breaker  is  somewhat  heavier  than  that  of  the  previous 
styles.  The  bolt  holes  for  bolting  it  to  the  bottom  shell  are  made  in  groups  of  four 
spaced  at  equal  distances  apart  so  that,  by  turning  the  top  shell,  the  spider  can  be  set  in 
several  different  positions  to  suit  the  feeding  point  or  the  side  from  which  the  stone  is 
dumped  into  the  hopper.  The  concaves  can  be  changed  without  disturbing  the  spider 
or  hopper,  an  impossibility  with  previous  designs  of  breakers. 


BOTTOM  SHELL 


The  diaphragm  is  made  with  a  considerably  steeper  angle  than  that  used  hereto- 
fore, thus  insuring  perfect  discharge  even  with  damp  stone.  The  space  between  the 
head  and  the  top  of  the  diaphragm  is  nearly  double  that  in  the  older  styles  and  gives 
ample  room  for  slabby  stone  to  get  out  without  clogging.  Chilled  iron  wearing  plates 
are  fitted  to  cover  the  entire  surface  of  the  diaphragm.  A  manhole,  which  stands  at 
right  angles  to  the  opening  through  which  the  countershaft  runs,  is  provided  in  the  side 
of  the  bottom  shell,  making  it  convenient  for  the  operator  to  get  at  the  gears  and 
eccentric  while  the  machine  is  working  and  without  exposing  himself  to  the  running  belt. 
This  opening  is  covered  with  a  light  steel  door,  easily  removable.  The  opening  over  the 
countershaft  through  which  the  pinion  is  passed  is  covered  with  a  light  cast  iron  door 
to  keep  out  stone  and  dust  from  the  gears  and  eccentric. 

The  base  of  the  bottom  shell  is  extended  to  rest  on  the  foundation  and  to  permit 

of  the  bottom  plate  being  dropped.     The  countershaft  bearing  is  cast  integral  with  the 

ctnd  is  machined  so  that  the  babbitting  mandrel  is  self-aligning.     A  lack  of  proper 

arrangements   in  other  breakers   for  bringing-  the   ter    i  of  the  gear  into  correct  mesh 

accounts  for  many  breakdowns. 
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Plate  4872 


Head  of  Main  Shaft  Showing  Method  and  "Devices  for  Adjustment. 
Construction  used  on  Breakers  up  to  No.  8. 
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Plate  1624 


Alanganese  Steel  Mantle  and  Head  Center. 
(Patented) 
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MATERIAL 

Allis-Chalmers  Manufacturing  Company  uses  special  mixtures  of  iron  to  make 
the  castings  strong,  hard  and  tough  and  free  from  blow-holes.  As  each  part  of  the  breaker 
requires  its  own  peculiar  mixtures,  a  laboratory  in  charge  of  an  expert  chemist  is  operated 
in  connection  with  the  foundry.  All  pig  and  wrought  iron,  coke,  steel,  copper,  tin,  zinc 
and  oil  are  subjected  to  chemical  and  physical  tests.  The  mixtures  and  alloys  are  also 
tested  and  analyzed  to  check  up  the  proportions  of  the  compositions,  and  records  are 
kept  of  each  heat  for  future  reference.  These  tests  make  it  possible  to  maintain  the 
mixtures  at  their  highest  strength. 

All  parts  of  the  breaker  are  made  to  gauges  and  templets  to  insure  the  accurate  fit 
of  duplicate  parts.  As  the  trade  in  Gates  Breakers  is  so  extensive,  a  stock  of  finished 
duplicate  parts  and  completed  machines  is  constantly  kept  on  hand  to  enable  deliveries 
to  be  made  promptly.  A  complete  record  is  kept  of  each  machine  and  all  repairs  are 
entered.  When  an  order  for  repair  parts  is  received  it  is  compared  with  the  record  to 
minimize  the  chance  of  error  in  filling  it. 

The  general  outlines  of  the  "K"  machines,  together  with  their  foundations,  are 
shown  on  pages  20  to  23. 

Masonry  foundations  are  preferable  on  account  of  the  absence  of  shrinkage,  but 
very  often  a  timber  foundation  will  be  more  suitable.  The  dimensions  for  the  foundations 
given  in  this  bulletin  are  only  preliminary  and  special  blue  prints  should  be  obtained 
for  construction. 

In  all  cases  it  is  advisable  to  confer  with  a  representative  of  Allis-Chalmers  Manu- 
facturing Company  or  write  to  the  home  office  for  suggestions  in  arranging  the  machinery. 
A  staff  of  engineers  is  available  to  study  out  the  best  plan  for  each  particular  case  and 
drawings  of  the  foundation  will  be  furnished  free  of  charge  to  the  purchaser  of  a  breaker. 

GATES  BREAKER  OIL 

It  is  of  the  utmost  importance  that  good  oil  should  always  be  used  on  breakers, 
as  more  than  one-half  the  repairs  are  attributed  to  the  use  of  poor  oil.  Allis-Chalmers 
Manufacturing  Company  recommends  an  oil  which  it  knows  to  be  right  and  earnestly 
solicits  its  use  in  preference  to  all  others. 
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STYLE      " K"      GATES      BREAKER 

INFORMATION  TO  GIVE  WHEN  ORDERING  BREAKERS 

It  is  absolutely  essential  that  the  nature  of  the  material  to  be  broken  be  described. 

State  the  kind  of  concaves  and  head  desired,  whether  of  chilled  iron  or  manganese 
steel.  In  order  that  the  breaker  may  be  fitted  with  the  proper  concaves  and  head,  it 
is  necessary  to  give  the  size  of  the  product  the  machine  is  to  make.  The  term  "Size  of 
Product"  means  the  size  of  the  round  hole  through  which  may  be  passed,  by  hand,  85 
or  90%  of  the  stone  reduced  by  the  breaker  with  the  head  in  its  lowest  position. 

It  should  also  be  stated  whether  the  foundation  is  to  be  masonry  or  timber  so  that 
proper  prints  may  be  forwarded  and  work  on  the  foundations  be  conducted  while  the 
breaker  is  being  built  and  shipped. 

If  a  right  angle  machine  is  desired,  state  on  which  side  the  pulley  is  to  be  placed, 
whether  to  the  right  or  left  of  the  breaker  when  looking  into  the  spout.  If  nothing  is 
stated,  the  regular  machine  will  be  sent,  with  the  pulley  at  the  rear  of  the  machine  op- 
posite the  spout. 

The  style  "K"  Breakers  as  regularly  furnished  will,  unless  otherwise  specified,  include 
foundation  bolts  for  timber  or  masonry  foundations,  as  the  customer  may  desire,  a 
babbitting  mandrel  for  the  countershaft,  a  set  of  babbitting  sleeves  for  the  eccentric 
outboard  bearing,  oil  pump  and  pipe,  lowering  rods  for  the  bottom  plate,  a  complete 
set  of  wrenches,  and  sufficient  Gates  Breaker  Oil  for  use  when  starting  the  breaker. 


SIZE  OF  MATERIAL  PRODUCED 

The  size  of  broken  or  crushed  stone  is  designated  by  different  names,  such  as  "21^-inch 
ring,"  "3-inch  stone,"  "1-inch  product,"  etc.  This  Company  has  adopted  the  first 
term,  namely,  "ring"  and  means  thereby  all  the  stone  coming  from  the  breaker  which 
can  be  passed  (by  hand)  through  a  ring  of  the  designated  size. 

It  is  aimed  to  furnish  heads  of  such  size  and  concaves  of  such  thickness  that  85% 
or  90%  of  crushed  material  will  pass  the  specified  ring  when  the  breaker  head  is  in  its 
lowest  position.  The  10%  to  15%  which  is  not  small  enough  to  be  put  through  the 
ring  by  hand,  represents  the  majority  of  the  flat  or  irregular  pieces,  sometimes  called 
"spalls,"  but  termed  "rejections"  by  this  Company. 

Allis-Chalmers  Alanufacturing  Company  does  not  guarantee  these  percentages 
as  the  cleavage  of  different  kinds  of  material  govern  this,  but  it  uses  its  best  judgment, 
gained  by  a  very  long  and  extensive  experience.  Should  the  material  not  be  of  satisfactory 
size,  the  head,  or  concaves,  or  both,  can  be  changed  until  proper  sized  material  results. 

Books  of  "Instructions  for  Setting  and  Operating  Gates  Breakers"  give  full  infor- 
-^-^tion  in  regard  to  all  matters  connected  with  operating  Gates  Breakers  and  one  is  sent 
>.        with  each  shipment  ot  these  machines. 

Larger  perforations  are  used  in  the  sec  lOn  of  screens  th"  ecti 

material  called  for,  as  maten       vhich  has  pas      1  a  giver  or 
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screen  will  pass  a  somewhat  smaller  ring  held  in  the  hand.  Therefore,  if  your  contract 
specifies  that  the  material  must  pass  certain  sizes  of  screen  perforation,  a  statement 
should  be  made  of  this,' and  the  Company  will  undertake  to  adjust  the  breaker  to  these 
conditions,  according  to  its  best  judgment. 


INFORMATION  TO  BE  GIVEN  WHEN  ORDERING  REPAIR  PARTS 

FOR  GATES  BREAKERS 

It  is  absolutely  necessary  to  give  the  sale  number  which  may  be  found  on  the  machine. 

Give  the  names  and,  where  stated,  the  reference  numbers  of  the  parts  required. 
These  can  be  found  on  page  19. 

If  the  size  of  the  product  is  required  to  be  changed  and  new  concaves  are  ordered, 
state  the  new  size  of  stone  which  the  machine  is  to  make. 

BABBITT  METAL 

Nothing  but  the  very  highest  grade  of  babbitt  metal  should  be  used  in  repairing 
the  eccentric  of  the  breaker  as,  otherwise,  trouble  is  bound  to  ensue  through  the  machine 
becoming  heated  at  this  point.  On  account  of  the  difficulty  experienced  in  obtaining 
the  proper  grade  in  the  open  market,  it  is  advisable  to  order  the  special  brand  of  babbitt 
manufactured  by  Allis-Chalmers  Manufacturing  Company  for  this  work. 

SLAB  ZINC 

Zinc  is  used  for  backing  the  concaves  and  for  holding  the  head  to  the  main  shaft. 
When  the  concaves  are  changed,  it  is  necessary  to  add  some  new  metal  to  replenish  the 
loss  in  handling  and  remelting  and,  for  this  reason,  it  is  well  to  order  a  supply  with  new 
concaves. 


DIMENSIONS,  WEIGHTS,  CAPACITIES  AND  REQUIRED  POWER 

STYLE  "K" 


Size 

Dimensions 

of  Each 

Receiving 

Opening 

About 

Weight 

of 
Breaker 

Capacity  per  Hour,  Based  on  Limestone 

in  Tons  of  2000  Pounds,  to  Pass 

through  a  Ring  of 

Smallest 

Size  of 

Product  of 

Machine 

Dimensions 

of 

Driving 

Pulley 

Revolu- 
tions of 
Driving 
Pulley 

Horse    . 
Power 
Required 

Inches 

Pounds 

iy2 

IM 

2 

2>^ 

3 

3H 

4 

5 

Inches 

Inches 

4 

8  X    30 
10  X    38 
12  X    44 
14  X    52 
18  X    68 
21  X    76 

22,000 
32,800 
48,000 
68,100 
103,000 
155,000 

15 

20 
30 

25 
40 
50 

30 
50 

70 
80 

40 
60 
80 
90 

l}4            32  X  12 
1%            36x14 

400 
375 

14  to    21 

5 

70 

90 

100 

130 

22  to    30 

6 

2                40  X  16              35.0 

28  to    45 

71^ 

120 
150 
250 

2)4            44  X  19              350 

50  to    75 

8 

3H            48  X  20              350 

300            4                56  X  20              300 

70  to  110 

9 

100  to  150 

10 
12 
18 
21 
24 
27 

24  X    82 
27  X    88 
36  X  102 
42  X  114 
48  X  125 
54  X  141 

I. 

formation       Furnished       on 

A  p  p 

1  i  c  a  t 

i  0  n 

POWFR — The  estimate  of  power  required  is  for  Breakers  only,  no  allowance  having  been  made  for  Elevators  or  Screens. 
^"OT  -"=  smaller  than  No.  4  are  not  made  in  "K"  style.     For  these  sizes  refer  to  Style  "D"  Bulletin. 
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General  Sectional  Mew  of  Style  "K"  Gates  Rock  and  Ore  Breaker. 
LIST  OF  PARTS  FOR  STYLE  "K"  GATES  ROCK  AND  ORE  BREAKER 


1  Bottom  Plate 

2  Bottom  Shell 

3  Top  Shell 

4  Bearing  Cap 

5  Oil  Nipple  and  Cap 

6  Spider 

7  Hopper 

8  Eccentric 

9  Bevel  Wheel 

10  Brass  Wearing  Ring 

11  Bevel  Pinion 

12  Band  Wheel 

15  Oil  Bonnet 

16  Dust  Ring 

17  Dust  Cap 
*18  Head 

19  Concaves 

22  Wearing  Plates 

23  Upper  Wearing  Plate 


25  Main  Shaft 

26  Upper  Ring  Xut 

27  Lower  Ring  Xut 

31  Countershaft 

32  Spout 

33  Oiling  Chain 

36  Outboard  Bearing  Base 

37  Outl)oard  Bearing  Cap 

38  Outboard  Bearing  Oil  Xipple  and 

Cap 

39  Coimtershaft  Collar 

40  Dust  Door 

43  Bottom  Plate  Cover 

44  Spider  Bushing 

45  Shaft  Bushing 
45A  Shaft  Split  Xut 

46  Gib  Kev  for  Split  Xut 

47  Clamp  Bolts  for  Split  Xut 
49  Oil  Plug  in  Dust  Cap 


50  Concave  Suj^porting  Ring 

51  Main  Shaft  Collar 

52  Zinc   Kej's — poured   in   Place   by 
Owner 

Key  Concave 
X'arrow  Key  Concave 
Babbitting  Sleeves 
Babbitting  Mandrel  for  Counter- 
shaft Bearing 
Side  Dust  Door 
Side  Dust  Door  Handle 
Split  X'^ut  for  Clamp  Bolt 
Oil  Feed  and  Drain  Pipe 
Oil  Pumj) 

Telltale  Pipe  for  Eccentric 
Filling  Pipe 

Telltale  Pipe  for  Countershaft 
Headcenter  or  Core  Mantle 


*For  Manganese  Steel  Mantel  and  Head  Center,  see  Page  15. 
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STYLE  "K"  BRE.\KER— REGUL-\R  DRI\  E 


Geaenil  Din^ensiotis  of  Fouada:io:.< — Ma$ca  Work. 
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Plato  4899 


STYLE  "K"  BREAKER— REGULAR  DRIVE 


General  Dimensions  of  Foundations — Timber  Work. 


REGULAR  DRIVE— TIMBER 
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CANADIAN      ALLIS-CHALMERS      LIMITED 


Plate  4902 


STYLE  "K"  BREAKER— REGULAR  DRIVE 


General  Dimensions  of  Foundations — Mason  Work. 


REGULAR  DRIVE— MASONRY 
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STYLE      " K"       GATES      BREAKER 


Plate  4899 


STYLE  "K"  BREAKER— REGULAR  DRIVE 


General  Dimensions  of  Foundations — Timber  Work. 


REGULAR  DRIVE— TIMBER 
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Filling;  Pipe 

Telltale  Pipe  for  Countershaft 

Headcenter  or  Core  Mantle 


No.  mS-CAC 


^^^DTAN  xM  LIS-CHALMERS,  LIMITED 


PRINCIPAL  PRODUCTS 


t> 


AGRICULTURAL    MACHINERY 

Farm  Tractors 

ARCHITECTURAL     BRONZE     AND 
IRON    WORK 

Ornamental  Castings 
Grilles,  Marquises 
Elevat  jr  Enclosures 
Stairs  and  Railings 
Metal  Sash  and  Frames 
Lamp  Standards 

AIR   COMPRESSORS 

Steam  Driven 

Belt  Driven 

Electrically  Driven,  Portable 

Electrically  Driven,  Stationary 

Hydraulic  Driven 

BLAST   FURNACES 

BOILERS 

Canada  Water  Tube 
Horizontal  Return  Tubular 
"Barrow"  Boilers 
Heating  Boilers 
Scotch  Marine  Boilers 
Vertical  Boilers 

CABLEWAYS 

Hoisting  and  Conveying 

Cableway  Engines 

High  Speed  Carriages 

Shock  Absorbing  Fall  Rope  Carriers 

CEMENT    MACHINERY 

Ball  Mills 

Ball  Tube  Mills 

Balls,  Forged 

Compeb  Mills 

"Concavex" 

Crushing  Rolls 

Elevators 

Feeders 

Gyratory  Breakers 

Hoists 

Mixing  Pans 

Perforated  Metals 

Revolving  Screens 

Rotary  Coolers  and  Dryers 

Rotary  Kilns 

Tube  Mills 

Tube  Mill  Linings 

Tube  Mill  Pebbles 

COAL    MINING      MACHINERY 

Barney  Cars 
Crushing  Rolls 
Hoisting  Cages 
Revolving  Screens 
Shaking  Screens 

CONDENSERS 

Barometric 


CRUSHING    MACHINERY 

Ballast  Plants 
Crushing  Rolls 
Dumping  Skips 
Elevators 
Gyratory  Breakers 
Jaw  Crushers 
Macadam  Plants 
Perforated  Metals 
Portable  Crushing  Plants 
Revolving  Screens 
Quarry  Cars 

DRILLS  AND  PILE  HAMMERS 

Core  Drills 
Piston  Drills 

Double-acting  Pile  Hammers 
Drill  Steel 

ENGINES 

Corliss  Engines 
Gas  Engines 
Diesel  Oil  Engines 
Blowing  Engines 
Marine  Engines 
Rolling  Mill  Engines 
Semi  Diesel  Engines 
Towing  Engines 


FORCINGS 
PERFORATED    METALS 

FLOUR    MILL    MACHINERY 

Aspirators 

Bolters,  Universal 

Bolting  Cloth 

Bolting  Cloth  Cleaners 

Bran  and  Shorts,  Dusters 

Bran  Packers 

Conveyors,  Spiral 

Corn  Mills 

Dust  Collectors 

Elevator  Cups 

Fans 

Feed  Governors 

Feed  Mills 

Feed  Screens 

Flour  Dressers 

Flaking  Machines 

Flour  Feeders  and  Mixers 

Flour  Puckers 

Granulators/ 

Grinding  aiid  Corrugating 

Plate  Choppers 

Purlilera 

Reels 

Rolls 

Roller  Mills 

Rolling  Screens 

Scalpers 

Sifters 

Separators,  Elevator 

Separators,  Milling 

Scourers,  Horizontal 

Wheat  Heaters 

Wheat  Steamers 

"XXlh  Century"  Self-Contalned  Mills 

GAS   PRODUCERS 

For  making  cold,  clean  gaa  from 
Anthracite,  Bituminous.  Lignite 
and  other  fuels,  for  power  or  healing 
purposes. 

HOISTS 

Electric  Driven 
Steam  Driven 
Contractors' 

HYDRAULIC    MACHINERY 

Francis  Turbines 

Impulse  Wheels 

Oil  Pressure  Governors 

Butterfly  Valves 

Pressure  Regulators 

Penstocks 

Accessories 

LIDGERWOOD    RAPID    UNLOADERS 

LOGGING    MACHINERY 

Skidding  Engines 
Loading  Engines 
Yarding  Engines 
Cableway  Carriages 

MANGANESE    BRONZE    CASTINGS 

MINING    MACHINERY 

Amalgam  Appliances 
Ball  Granulators 
Chilian  Mills 
Concentrating  Plants 
.  Conveyors 
Copper  Converting  Plunt.^ 
Cyanide  Plants 
Elei&toTS 

Gold  and  Silver  >Hlls 
GjTatory  Breakers 
Huntington  Mills 
Jaw  Crushers 
Jlff3 

Lead  Refining  Plants 
Mine  Ventilating  Machinery 
Mortar  Mills 
Ore  Buckets 
Ore  Feeders 
Prospecting  Mills 
Roasting  Furnaces 
Sampling  Plants 
Skips 

Smelting  Machinery 
Stamps,  Atmospheric 
Stamps,  Gravity 
Stamps.  Steam 
Tube  MUU,  Wet  and  Dry 
Vanners 


POWER   TRANSMISSION 
MACHINERY 

Belt  Tighteners 

Boxes 

Couplings 

Gears 

Hangers 

Pulleys 

Rope  Sheaves 

Shafting 

PLATE   AND   TANK   WORK 

Penstocks 

OH  Storage  Tanks 

Water  Tanks,  etc. 

PNEUMATIC   TOOLS  AND 
APPLIANCES 

Accessories 
Air  Hoists 
Drilling  Machines 
Grinders 
Hammers 
Paint  Sprayers 
Rammers 
Rlddlers 
Riveters 

PULP    MACHINERY 

Barkers,  "Thorny" 
Chli)pers 
Digesters 
Screens 
Hydraulic  Presses 

PUMPING    MACHINERY 

C'entrlfugal  Pumps 

Duplex  Steam  Pumps 

Flro  Pumps,  "Underwriters' 

Geared  Pumps 

"High  Duty"  Pumping  Engines 

Hydraulic  Transmission  Pumps 

Screw  Pumps 

ROLLING    MILL    MACHINERY 

SAW    MILL    MACHINERY 

Band  Mills,  Double  Cutting 

Band  Mills,  Single  Cutting 

Band  Mills,  Telescopic 

Band  Re-saws,  Horizontal 

Band  R<'-saws,  Vertical 

Board  Lifters,  Steam 

Cant  Flippers,  Steam 

Canting  Machine.  Overhead 

Carriages 

Circular  Saw  Mills 

Conveying  Machinery 

Cutting  Off  Saws.  Steam  Feeo 

Edgers 

Edklng  Grinders 

Feeds,  Steam,  Direct  Acting 

Feeds,  Steam,  Twin  Engine 

Filing  Room  Tools 

Lath  Mills  and  Bolters 

Live  Rolls  and  Drives 

Log  Chains 

Log  Jacks 

Log  Loa<lers 

Log  Turners 

Niggers.  Steam 

Set  Works 

Slashers 

Steam  Feed  Valves 

Stock  Lifters.  Steam 

Transfers 

Trimmers 

SHIPS'    WINCHES 

STEAM    SHOVELS 

STEAM    SPECIALTIES 

Fe^d  Water  Heaters 
Feed  Water  Meters 
Multiport  Valves 
Oil  Separators 
Steam  Separators 
Water  Softeners 
Pump  Governors 
Reducing  Valves 
Steam  Traps 

SUGAR    MACHINERY 

TIMBER    TREATING    AND 
PRESERVING    MACHINEKY 

TURBINES — STEAM 

TURBINES— WATEK 


No.  im-CAC 
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